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A high-resolution carbon and oxygen isotopic bulk carbonate record from organic-rich hemipelagic series of
Early–Late Pliensbachian age (~187 Ma) is presented for the Lusitanian Basin (Portugal) and compared to the
record of other sedimentary basins. This dataset provides an excellent basis for discussing newly raised
questions concerning the hypothesis of major carbon cycle perturbations prior to the Toarcian Oceanic Anoxic
Event. In addition to the recognition in the studied series of two positive carbon isotope excursions previously
defined elsewhere, corresponding to the Ibex and Margaritatus (uppermost Stokesi–Gibbosus subzones)
zones, a third positive excursion is identified here for the first time, at the Davoei Zone. In the Lusitanian Basin
these excursions are associated with organic-rich facies intervals. The younger excursion may be related to
worldwide enhanced preservation of organic matter in the Margaritatus Zone. We suggest that until these
organic-rich facies are well age constrained at a wider scale and high-resolution carbon data are provided
from other locations, and that worldwide anoxia is proven, this interval should be referred to as an Organic
Matter Preservation Interval (Late Pliensbachian OMPI). This period is probably linkedwith the complex chain
of events that eventually led to the Toarcian Oceanic Anoxic Event.
© 2011 Elsevier B.V. All rights reserved.
1. Introduction
Recently, much of the research dealing with the Early–Late
Pliensbachian interval (c.a. 187 Ma) has been focused on palaeonto-
logical or palaeo-biogeographical problems, such as ammonoid and
brachiopod migrations/extinctions or changes in nannofossil assem-
blages, and on palaeoceanographic or palaeoclimatic variations, such
as carbon cycle perturbations, icehouse climatic conditions, ocean
current patterns, Oceanic Anoxic Events, and their link to the Toarcian
Oceanic Anoxic Event (T-OAE) (e.g. Dera et al., 2009, 2010;
Dommergues et al., 2009; Reggiani et al., 2010a,b; Ruban, 2009;
Suan et al., 2010; van de Schootbrugge et al., 2010). In spite of the
increasing work on these issues, it is still unclear which mechanisms
are behind the palaeoceanographic changes that occurred at a global
scale and, conversely, which factors controlled local palaeoenviron-
mental conditions.
Here, we present for the first time a high-resolution carbon and
oxygen isotopic bulk carbonate record from organic-rich hemipelagic
carbonates, coupled with kerogen data, obtained from the reference
section of Peniche (Lusitanian Basin, hereafter called LB), which is
age-constrained to the top Ibex–Margaritatus zones (Pliensbachian)
by an precise ammonite and nannofossil biostratigraphy. These data
from the LB are compared to geochemical data from other Tethyan
and non-Tethyan areas, in order to discriminate the local vs. global
patterns in the carbon and oxygen isotope records. Taking into
account the privileged palaeogeographic position of the LB, between
the Tethyan and the Boreal realms and near the Hispanic Corridor, this
study has important implications for the discussion of the palaeoen-
vironmental conditions that existed at that time and sheds light on
the events predating the T-OAE.
2. Geological setting
The LB is a small North–South elongated basin located on the
western side of the Iberian Massif, whose origin is linked to the
opening of the Atlantic Ocean (e.g. Wilson et al., 1989). The Lower
Jurassic record of this basin is dominated by marl–limestone
alternations, with organic-rich facies particularly represented in its
western margin (Figs. 1 and 2). These series, with abundant nektonic
and benthonic macrofossils, are included in the Upper Triassic–
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